techniques on samples of submicrometer-size cavities in Nuclepore membranes, we report the first measurement of K24.
PACS numbers: 64.70.Md, 61.30.By, 61.30.jf, 68. 10.Cr In spite of the fact that the elastic theory of uniaxial nematic liquid crystals has been studied for more than fifty years since the pioneering work of Oseen [1] and Zocher [2] , there is still no generally accepted method of determining the so-called surface elastic constant Kp4. The reason for this has been that K24 is irrelevant unless weak anchoring occurs at a surface, and in that case it has proven to be difficult to separate the eAects of the anchoring energy from the surface elastic energy. In this paper, analysis and magnetic-resonance measurements are presented which determine both the anchoring strength and K24 by studying director configurations in cylindrically shaped samples with the easy axis for the director normal to the surface. For sufficiently weak anchoring, a new planar-polar director configuration occurs in small-radius samples while at large radii a nonplanar arrangement called the escaped-radial configuration appears [3] , as first discussed by Cladis and Kleman [4] and by Meyer [5] .
The starting point for the analysis is the elastic free energy, as described by Saupe [6] , supplemented by an anchoring energy term [we have used the identity nxcurlfi
This form for the elastic free energy has been widely used, although the importance of another elastic term (with elastic constant K~3) arising due to second derivatives of n has also been studied [7, 8] and Schmidt [9] has argued that the terms involving K22 and K24 should be re- (4) so that there is a crossover to the strong anchoring limit when Wp -2K/pe.
The third possibility, the ER configuration, which has been studied by others [4, 5] , is now reexamined, taking care to consider the term proportional to K24. The director may be written as n =cosAz+ sin Ar", where 0 is the angle between rl and the cylinder axis. The angle 0 is assumed to depend only on the radial coordinate r. As in the PP case, it is convenient to make the Kt t =K33 -K approximation.
For the case of strong anchoring, the boundary condition is A(r =R) =ac/2, which results in the solution 0 =2tan '(r/R) and Fpa =z(3K -K24). We note that this is the same as reported previously [4,5, A comparison of the free energies for these four configurations indicates that at large radii the ERPD pattern will occur, but at sufficiently small radii, the PP structure will form. This can be reasoned as follows. As noted above, the PP structure is energetically favored over the PR and the ERPD is metastable with respect to the ER configuration, but unable to relax. Thus, the only remaining question is whether the ERPD or PP structure is favored. Using R =K/Wp as a suitably small R, Eq.
(4) gives Fpp =0 44rrK, while Eqs. (6) .and (5) 
